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I, Young-sin Parte, hereby state as follows: 

1 . I am a citizen of Republic of Korea 

2. I am an inventor of the invention disclosed and claimed in the United States 
Patent Application No. 10/041.621. filed under 35 U.S.C. § 111 on January 10, 2O02. entitled 
"ANODE THIN FILM FOR LITHIUM SECONDARY BATTEKY AND PREPARATION METHOD 
THEREOF." 

3. I have reviewed U.S. Patent No. 6,502/354 B2 by Kanemalsu el al.. which Is 
cited in the USPTO office communication dated November 15. 2004, in the above-named U.S. 
Patent Application No. 10/O41 ,621. 

4. I em making this declaration for the purpose of establishing conception and 
diligence and swearing behind the reference U.S. Patent No. 6.602.354 B2 by Kanematcu et al. 

5. Attached is a copy of the invention disclosure submitted to Samsung, the 
assignee of the present application. Both the original tsxt in Koraan and an English language 
translation of the text and certification of translation are included. 



BEST AVAILABLE COPY 



Declaration by Inventor Under 37 C.F.R. § 1.131 
Application Wo. 10/DjLggl 
Attorney's Docket No. 03P6A 1-346 

Pane 2 



8. The reference number assigned to the invention disclosure at the time of 
submission is RC-200 104-003-1. The format for the reference number jg RC-XXXXYY-ZZZ-# 
where XXXX is the year, YY te the month, ZZZ U a receipt number *nd // is a serial number. 
The reference number Indicate* that the disclosure was submilled in April of 2001 . | confirm 
that this indication is correct 

7. Figures 1-8 and 8 of the invention disclosure appear in the final application as 
figures 4-9 and 10, respectively. At least these portions of the invention disclosure and the lexi 
associated with those portions are related to the claimed anode rhirt film and metnod of 
preparing the anode thin film, 

8. Subsequent to submission of the invention disclosure, draft applications were 
prepared by outside counsel in Korea and exchanged with tne inventors for review. 

9. On T August 28, 2001. patent application 2U0V62H1 was filed In Korea. This 
application is relied upon In the present applicaiion for the DsnetU of priority An English 
language translation of the priority document and a certification of translation aie attached. 

10. J hereby dedare that all statements made herein of my own knowledge are irus 
and that all statements made on Information and belbf ana believed to be true, and further that 
these statements were made with the knowledge that willful false statements and lh& like so 
maae ore punishable by fine or imprisonment, or bo[h, under Section 1001 of Title 1 b* cf the 
United States Code and that such willful falsa statements may jeopardize the validity of the 
application or any patent issued tneneori. 
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»W3*(V). °o v ?>(Mn), Efo]Ej-#(Ti), M^(Ni) ^ ^isJ(Cu) M ©1^ 5 

nJ-eM, o] «vrt ^-§-*>^ t 3^}- ^efl^ tJI^s? t>^^ ^ 71*13 

I4S£1 

IE 2 



2}# 2*} 3*1 -g- -g-^- ^ Zl {Anode for Lithium secondary 

battery and preparation method thereof} 

1^2} ^r-£°fl 4€- X<d 3^ ^ ^2}# 4-e}^ £^o]jl ( 

£ 2fe £ ^aH iofl 44 ^M-q*g 71313 

1^2] ^£vE*l) 4€- *}<>]# -^-§: U]2^ £^1^2, 

^3^-^ ^fi} °}2} NisSn, g- 1 ^ **7]&f$^°.3. 5} 

#°) S ^°fl^Sl ^£ £J}# ^-g- X<d 3^ ^ =!*}# 14 Ef 

S 5-b -g- ^Alcfl 2=>fl ^-M^ W# ^fl-S-*} -g-^ 
q-E}^ i^ojji, 

£ frfr -£ *<8-ei ^A]«m 2-^1 42} ^(Sn)2} 4^(Ni)# z}*} #^0.^. 

A }-§-*}°^ 3*}^ 3#«H ^]^t} -§-^ eJ-W X4i 2}^ ^-^ 

-§-^t ^}°1# ^-§- ^b}^ 

8-8: ^A]ofl 3 o}| 45} TsflS-^ A]S S ^. »o ^ .^<3*MH 

2^«H 4* ^-g- S^oIji, 

S 9fe ^- ^ 21 ^aHI 3^1 42} *H35^ Sno.sZro.5 ^ 
*H 4^- a>o]^ £ ^ 0 ]4. 



(Ni)-i: *r*tf-2^ 4°lt 7fi^£ 2*> ^xlo| ^ uvnvofl 

-n-7]^«fl^ iflofl^ e]# =-4^ ^^^-aio.S. **Kg^a. ±4\ SEKSolid 
Electrolyte Interface) efji <y^<>|xl^- s}nvo_.g. £>^- ^ o_5. 

-7lfe -g-iH V lExr 4§#* *r7fl ^Cf. E]# o]-g- X\^£- ^ e}# 

M ^^7i] ^-ir ^H@!*os^ -g-^ -B-x] - olo} 

^f- ^ -g-^-S: *M# #-§--§- ^-Sj-o^ e}^g- 7 >«^ o. S X-]^-/^ 

^£(372 mAh/g)fe ^ e}#(3860 mAh/g)£l 10%<$ °}*r 3*]^ ^H^l 

* £"cr *8M°1 S]£^c?l, 3*H*. =-o] 

^ ^r^-i-S cflsslfe ^#74] 1996^ 

ms -g-^°i ^g^i l-^^l «l«fl ^afl 3^ #3 JM§ sti- 

^1-^1 SnO, Sna, PbO, SiO ^ ^^^S. e)f-3f ^-o] 7]-^^- ^s]- 

^^cf. ^l-7fl ^ ^«fl 
(anode material precursor) ^ll"§- «r<^ ^-<+<^) °1 

^4- ^#21 *#<^ e|^-^ ^^/^(J7l 

7> 7]-^^ ^0.5. Slcf. 



*4 -a*** ^ #3-#7fl ^# W lr^°fl A>o]3. jg.^ 

°1 iLSfetf) 5L7fl f7Ws ^^jl Slcf. a3^i 

*fl^ «l£r^ ^ifl SKJ-ofl 45}- ^#S)^ ^4} ^ B}#^ ^ ^^o] 

7^$- 37] 7)- nfl-o aj- 0 >^ ^ofl ^ ^--§-^0} 7 ]^)^ ^o] ^ 

* € > Sl^fe ^aj^fe 2:71 5}# ^^-A] ^A]cH] AjAjS] 

^ el!- 54 ol^-ij.^ s]# AV^-#(Li 2 0)7> Jfs} afr-g-g- 

SJ-B} *)£><a Ell- *>3-#(Li£)7> Bfl-o ^5^, ^A}-S]^ floj JjLsJ ^SH] 

«M^1 £#-g- 3^ ^ ojx^w $o]£).. ne^q- -tl^M 

"!)-?-€• 271 a]7>^ -g-^ 2_°)vH o]3, o]*fl ^J3. °]a>o} <£^J- ^^o] ^ o_3> 

sn^n -g-^ o)h^ a>o]§ s^-g- -b-^i^a^ ^ 

# ^3 A }-§~8r Sn 2 Fe, GfcSn 5 f- 3# *}>q #^-g- ^#3*^ 

^S] 2:71 elf- ^^tj] ^-AVoU ^«|) Li /) tg^ a>-§-32f :£ 

€: »l7f«* ^MW?lfe til-g-ol $71 *?]-£°fl 3,7) H]7>^ -g-^=* 

« t 1 ^slM-, °lel^ «>^°3 e]# 

4 tf^efl aj-jq. -g-^o) ^ t^^^S JfS| ^ofl o]^- 

«fl^«l-7l Mao 7l7fl^ ^f-cfl Bj-f-Sl # 

°J/t2]7} 7>^-^ %^ (active phase)^ <go\i}x] ^ 

^ ^(inactive phase)sl ^ ^S3S* *)5.-s}%^. < a^«-S. 7)7fl^ fl^S* 

*§<L3. ^ 7flSfe- 3,v}% ^S. 5<a^ &i^l nlAfl ^i^-. Mao 

^7>S ^lM^l^Hfe ^^|^]r A>o]§ m;go] ^ol o]^^ 

^ ^jM^]^i7> 200 mAh/g "1^1 nfl-° zj-cf^ gr^l^o] oicf. 



^ aVoVofl o1c>|A-J. 

#7) ^ l-#^^o), ^^(Sn)2f M^(Ni)^ ^^TOS °]-?-<H*! 3 

7]^^ ij-^fe. 3J3*fl^ ^ ^ 

^7] -g-q M^^o]. ^(Sn)3f ^2 2t(Zr), al-uj-tq-g-(v), c 0 >7i(Mn), 
^o]Ef^-(Ti), q^(Ni) 58 ^(Cu) *M» iWfc ^<a^o.S o)^ 

3# ^ H}# « 0-0.7V ^fr 

7>*M, 3# ^ ^(Li,. 4 Sn: 790 mAh/g)^ ^(LiCo): 342 mAh/g) 

^-^^ ofli^i'Ss.-I- 7>^cf. nfitJl, sif-*!^ ^^/l-e)7> 7Hft!- b)^ 

bJ#°1 nj-sj. -g-^sizL, -8-33 

^s^o] ^-o]7> sgn^ ^3 S^ij- iflJfoi) 3^(crack)°l *Wai, 
^ ^(current collector)^ ^7]^ 3^§- §J<>H ^>o]# 

£3 ^, sg^-ojj irj-s ^Al?]7l ^sfl v)^(Ni)^- ^M(Sn) 

<^7lAi ^#^^-#(Ni3Sn,)^- Tg-e] 

31 #^ ^V-g- 1-1-^ ol ^4 5lf-4fiJ ?M-^ol Sfe- M€ 



¥*J3 ^^W(Ni 3 Sn,)^r ^4 7)7^ 

^M-, * HM^fe ^*HSn)4 M€(Ni)-§- zj-zfr ^^o.^. 
*}-§-*H ^]ofl ^isH ^av^>^ 3*Mi ^«3( e -beam evaporation) 

4 J=L2: ^^-^(ion beam assisted deposition, IBAD)°fl n)-e^ #z}-S}-fe- 

H o^* °M ^(Sn)^ M^(Ni) ^^ofl ^A]ofl o}v=(Ar) 

a^^s ^^-a)^ ^ sa^, s ^c. ^ o.^ (flux) ^ 

i^SM £5M2] ^ oJO.^, ^aj-g * u^^afe ^( Ar ) 

S^-. #3 SU-fer ^, ^-2) 3g^-ofl nf^ 

-§-^# 21 #^ ^*U^ ^31}- ^^-o] ^]5]7|] 

% V ^L*I ^-S-^M: *m*}jL =?3~^ °V^'£^r ^=#A)5g_o^*) ^}ol# 

^# ^A]?]fe^l zz ^o] oicf. 0^7]^ ^7}^ (ductility)^ 
(toughness) ^©1 -f^Jl, ?]^-^# 7>^o): ^rf. ^, 

^M*)- ^7} -g-^Sj ^ ^^7]- &-§- (AH(Sn-M) < 0) 7f^o> gj-nf, 

S-^l-S. ^]=2?(Zr). «>q-q#(V), #?HMn), Efo]^(Ti), q^(Ni) ^ ^-e) 
(Cu) ^o] 7}^]-^-. 037H, ^]s^(Zr)-8: ^-"81 7 0 v^. sj.^ ^4^^ 

7>^ aj-oj ^cfl^ ^^-e^#s] ^sj-ji ^^o] *q#<i) 

^. ^ -§-^HM±=. ##3j#.ojL ^(Zr, V, Mn, Ti , Ni, 

Cu)^ 7]*] ^ a^ 7 ] 7]^H £-#3- -^( Sn )^ ^ ^^-^ 

^^A]^ 0.5.^ ^^q. O] nfl ^ HVnT-iJ. A o V 7l ^ ^.o. 

«rfe a o v ^^r ^]^a]^ ^. ^o|)a^ ^(Sn)^ ^KZr, V, Mn, 

Ti, Ni, Cu)# -^a] ^2]El^(Co-Sputtering)^^l 4^ ^A v ^rfe- *&*8-£r °}^-^. 
^El^ofl ^a}-^. nfl> 4 v 7 ] ^-#(Zr, V, Mn, Ti . Ni , Cu)* 



iSjEjiggH f^Tfl ^ ^3°1 #71 7lx] xfl^-ofl -A) 

3.7]JL £#Sj<>1 6l = 7l] ^Cf. O]^ ^-O] ^ ^E^^O.^ t£<£ 

*l#^ nflfe ^-i5l<H $X5= #7l ^4? -i-^S] ^-i «$#, ^J7> ^ 

7]. f-°fl 4ef ^^SLsL ^^^^ ^ *M^S| ^-#°1 oi^hx) 

q-, ^ A>o]^] ^-7] ^.g. n)^]^- oj^). AVEfl^. ZL5}.3i ^JI ^-(uniform) £-SsJ 

Tfli? ^H*^?-^ *} 0 1# ^3-§r ^= Sicf. 

7.5:2.5 ifl*] 5:5?1 3H a>^^. n>ov ^ ^ 7 ] ^fi) ^o] 

7] ^ €*>7}- ^ei*>7)l 4^ ^o] ^44 ^ofl 4*fl ^^TT S-^Mr ^ifl 
^ ^ ^7>7> 5} #4 ^ §}7fl 4<^ -g-^o] ^ ^3]^. ^ 

^ ^ ^WtI] ^Cf. SE^:, #7) §4f4 *V^ol s£ 7 ) ^ DlnT-o] ^-fofl^ 
$-g-fM ^ <8X}2) ¥-3) M# ^*lW4fe S^7l- D]n]«]- 

SX^. =1^3- #71 i=H3^4 =11^- 4«W^ .2.^4 ^ol] 
4^ 4°<M7il ^aJZ} ^ #714 2:^ IjSHM 1500A 0)^-0] B> 

ol -f-^] 9}^ 1-Hr ^^fe 4#"^ «>-§-^] ^7>§>7fl 

Sjc^ %V 7 }.^ ^ ^4- 7 > «4 3g%>4 ^ofl 4.3. -§-33^ ^"^] ^-^7] ^-o-fe 

^«°1 5^. 

Sth -§-^ ^Hl^fe -S-^- M^^S.^, # 7 ] ^(Zr, V, 

Mn, Ti, Ni, Cu) ^4 ^>M-i4 ^(Sn) ^ ^r(Ag)* i^Rr ^«J«j-fr <§# 

$5. 71-^^cf. #7l ^--fi- ^r^#* ^-^-o^ A>-g-^ nJloJi^ 

^ |^ §7j)^cl ^5^] ^r}-. o} 7 l6j) cl^ofl cflgfl 

^5.#* Sfe ^-(Ag)* M ^>-8-tb^. ^7>7> #7] <^7>^ 

<a7H1 ^«fl 1-51 ^>o)x:^S. -&(Ag^ e1# <>1^ tfl^- o|^- £5.^ 
Si— — -S- #7lS)- ^ S-^-lr tfl^l" 4= $i<H #^^1 ^7>Al^ ^ 

$1^. °i °n #71 ^ ^4 ^ ^ ^. ^ ^oj^-i: ^ 

^S\p]^ ^M-, ^(Sn)4 #71 ^(Zr, V, Mn, Ti , 



Ni, Cu) ^ £r(Ag)-a- ^a] ^^^(Co-Sputtering)^^ 4^ ^^Hr Hfti* °1 
*«tK £°1 ^E]^^o.S ^^§- ^ xflofl ^iSj<H 

^"EflS. Ziel^l ^Jl ^-(uniform) £-is}7fl ^ ^H^AS.^ a>o}^ S-aJ 

§>7l ^aHIjsL^ ^£jfe o>u)cf. 
^AHl 1 

^(Sn)4 M?i(Ni) t «lt 4:3J=L£ ^ 7l?J]3 ^^o. 

^ ^ «>lc -frtMM ^ ^ o. ^ *V8-*H 7 5o rpmS] 10 

# ^^S^. * ^ 350 r * 500Tr°*M ^a]^} -£o> <g^e) 

10*] nfl ^Tflaj ^-#^^o.S #^o] ^ 

*W $i Ni:3n,^ol ^*fl^g- t= $1-°^. H 121 b, c°flAi Ji^ol <i^5l 

7} 350 "C, 500 r 5- ^7>«>^Al l^^o] ^7}-5}^ $-2? ^ ^ ojcf. Aj- 7 ]oJ 

*i*H.2.SAl oflig^ ^f^lole( EC )s}. clofl^^^lolHCDEOSl ^-g-nfl-f' 
°fl ^VSl^r 1M LiPF € # A}-g-^>^ e)# 2*} 3*1-1- ^2:^o.nf f s. 2 <^| ^7l 

A> ol # uf^^t}. o^H A>o]^ SAJ^. 0 2 ^/^o} ^ 

5l#°fl lfl«fl 0-1. 2V ^?><HlAi ^^5. ^52f « 0 V^^. ^A]$>^ ^bfl ,4 

^7>*>^rf. s. 2°fl Ai ji^ f Ni 3 Sn4Sl ^^a^o! ^^s. ^-^ 

^]o> A>©1^ ^Ol *J1*- ^. - 4 V 7 ] ^-^OJ *HJ-^ ^ 

^ ^ ^-^ v ifl-¥-2l ^^«a^l(grain boundary)^ ^ «1^I*V 

-8-^ ^7> t4e1-u|-x1 ^ ^o.s. * nfl, Ni^n^ ^^g^^lS aJ#o| aj-oj/^^ 



£ 3°fl 10*1*}- ^*g$ ^ 500t°lH -g^ Ni 3 Sn, ^-^H) 

^ q-Efifl^cl-. S7l 3a)4M B]-f-£- 0.05VCS. 3c)*r*l 

^ ^ °1« t±A] 1.2VC5E 3d)*}*l e)## ^)7ltF M£ Ni^Sn.sl 3 3 -8* -ff*l*r 
^ 4^^. 100 ^ ^(s. 3e)t} ^Itr 3^ 3)€ 

(diffraction pattern)^ ^$-5. &5&c}. ^fl^M ^31 

*knm sa<H^fe- -a-^si^ sis** 3# ^KHl 

715., JSiLTfl MS)^ ^ ^ofl «1«J)A^ ^J-^ A|-o]§ 4^-§- J^oluJ-, C]e] 

tb a*W<fr ej# o}^.s) aj-o^ ^-g^ofl 4 eh -g.^ 

£|©1 Aj-O]^ SAjo] <^3?-^t}. «>^o?) NiaSll^ ^2:°lMfe -E. 3<^H iL^- 

°1 el#^ ^oj^s. ^(Sn)ofl a^sfe peak°] ^&3*1 &°r 7]&4[ & 

51$ ^?iW#o]]^ ^isfe # ^^. 7 > <2jo}L}*l g-j7 N i :iSn ., ^ 

4 v 7l Ni^ £ 2°?H -g-^o] ioo mAh/g *J5E. 

S uj-Ej-q- **3.*§ #^»#33. ^*«r7Hfe JMW*! 1 ^. ^£(8.42 g/ 

caf)7l- 371 nfl^ofl -g-^o] ^ja.Al£j fe Bl-nj- ^^]ol] $X°]*]±r =L A> 

°1# ^^*>^# ^ ^r^xq-. Htl", S 3^1^ 

°] 4^- ^tl> ^ 7 > Tlsl *H ejjf^ ^ofl 

jjLsq ^S^7> 3^1 ^-i- ^O^. ^^-/^Sfl^ ^ ^^-/^^^l ^-^^ 71 



evaporation) 2}- ^l-fr-id #z}-^(ion beam assisted deposition, IBAD).°-3. 

o]^(i on beam)dl 7U£ofl ^a}^ ot 30 - S^^ol ««35a 

cf. °1 NiSn -2~£.-¥-iH 3€€ sjl^os *fls€ «J- 

^HV^ A >o]^- 4^-§- *E 5°fl M-H}ifl5Jcf. 

^Eflfl^l^i-, £ 2°JH >4E?-\E «>S}- ^ ^€ 

^ O o l €r°l 5>fe Ni.Sn, ^zV^^S. A]~g-^ 3-$-^ 

*fl<H*)-7l7 r o|3}£- ^o.S. SL^ltK S. 4c°iH ^-^r°] 1£ 

f^(IBAD) ^* ol-§-*M **h«r« 7>^r€ o]^ol 7 ]^1 €*}1"^ 

?1 tiV-i-^-i- ^7}a] J^S. 2i#-& ai^§> 

U }<4 ^ ^-afl^-fr *H3*r7l fl^M ^(Sn)^f M^CNO* # 
gJ-^ojL a}-^}^ £ ^aHI 3.4*1 ^(Sn)*}- uj^(Ni)^ 

Ji4 -g-ol^-TJl e>J17,> ^5*1}. o]4 ^(Sn)3)- q^(Ni) ^ 
AH oj-^CAr) °]^r-§: 7>^a]^ 7l^ofl a^- ^x>#^ o]^5LB- ^7> 

^(flux)^ S3l*H ^^1^ ^ 9XSL*\, ^€ ^^JAJ « nlAfl^fe <£ 

5(Ar) -Pr^(flux)^ 7Hr £<?M- tl^l^itiM ^ 5*^- ^ 

^ ^o*| o)£.# ^ HObA*. ^€<^ 75mA§ ?17>*><H ^^-^j. «T-nj.£] 

^ X41 ^ H 6<*| ^ifl^o.^, ol^) AJ 7 ] 0$ 950A 

7l^o.S a>^^ Si/SiO, tflt3: ^ ^*r» E 6a«^j ^-^54^. ^1^ 

g «VnV A>ol© A]^ 5. 7oH M-H}tfl°i^. C$ 7 }*\ A}0}^ SL 

30 uk/aHA ^ Hl#°fl 0-1. 2V ^?V°1H ^^-S. 



^M". 3*M8£? -fr^Cflux) ^ ^(Ar) °]£r£\ 

(flux)sf 7># £°H- ^St\ &%J$ & nj^^s. ^Sj-Al 

^"JM NiaSn* oi^i- laj ^zl glrf. 

"^A]otf 3 . 

CCu) 71* 2?}*] ^&f(Sn) g ^^(Zr) Hf^-§- zj-zj- *]-g-*M £ 

c +- 2:71 2X10" 6 torr ^^s)- * o>s^( Ar ) 7^ 

5 mTorr ^ lOsccm S^^HH av 7 ] ^ {Sn)JJ ). *l.e.2^-(Zr)* **1 

rf 33* 0-100W «3$H^ 23 *M 3-°cM* 2:^-21 W* a> 
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Anode for lithium secondary battery and preparation method thereof 
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